


 
 
 
 

 

The outlet structure for Basin 01 is located on the east side of the basin. The location of the structure can be 
seen on Exhibit 2 in Appendix C. 
 
Bioretention Basin 01 – Proposed Outlet Control Structure 

 Bottom of Gravel – 849.25 ft. 
 Top of Mulch – 852.50 ft. 
 Top of Bank – 856.00 ft. 
 1st stage outlet – 0.75-inch orifice cap on 6.0-inch turned-up underdrain, invert @ 849.35 ft. 
 2nd stage outlet – 1.5-inch orifice cut into concrete outlet structure wall, invert @ 853.50 ft. 
 3rd stage outlet – Neenah R-4871 grate, top of casting @ 854.60 ft. 
 Tailwater Control – 12” outlet pipe with 0.50% slope, invert @ 849.35 ft. 

 
Table 2 – Basin 01 Performance Summary 

Storm Event 

Critical Storm 
Allowable Release 

Rates 

Revised Basin 01 
Proposed Release 

Rates 
(cfs) (cfs) 

Maximum W.S.E., 
T.O.B. = 856.00 

(feet) 

Storage Volume 
Utilized 
(ac-ft) 

1 0.12 0.03 853.39 0.076 

2 0.12 0.05 853.65 0.106 

5 0.12 0.07 853.96 0.147 

10 0.12 0.08 854.23 0.186 

25 0.12 0.09 854.60 0.245 

50 0.72 0.35 854.64 0.252 

100 0.87 0.60 854.67 0.257 
Storage Utilized (100-yr event):                       0.257 ac-ft                 
Storage Provided (Top of Bank = 856.00 ft.):   0.537 ac-ft           
 
The Ohio EPA requires that the water quality volume for bioretention basins drawdown completely within 
approximately 24 hours, and the ponding depth for the water quality volume must be no greater than 12 
inches. Water quality drawdown for the basin will be provided by the basins’ 1st stage outlet. Water 
quality calculations are included in Appendix A.  
 

Table 3 – Basin 01 Performance Summary 

Basin 
Tributary Area 

(acres) 
Percent Impervious 

(%) 

Water Quality 
Volume  
(ac-ft) 

Water Quality 
Elevation 

(feet) 
Basin  01 1.43 56% 0.059 853.22 

 
The Grove City Mid-Ohio Food Collective project will meet the water quality and quantity control 
requirements set by the City of Grove City and the Ohio EPA.   



 
 
 
 

 

 
 
 
 
 

APPENDIX A: 
 

Water Quality Calculations 
  



BMP
Subarea 
Identifier

Area
(acres)

Percent 
Impervious

(%) Rv

Water 
Quality 
Volume
(ac-ft)

Water 
Quality 
Volume 

Elevation
(feet)

Subarea 01 1.43 56% 0.55 0.059 -
Total 1.43 56% 0.55 0.059 853.22

Water Quality Volume calculated using the Ohio EPA formula:

where:
A = area draining into the BMP (acres)
P = 0.90" precipitation depth
Rv = the volumetric runoff coefficient
Rv = 0.05+0.9i
Where i = fraction of post-construction impervious surface

For Areas <25% Impervious
Filter Bed Area = WQv/ 1 Foot of Maximum Ponding Depth

For Areas >25% Impervious
Filter Bed Area = 5% of Contributing Impervious Area 

ODNR Required Bioretention Surface Area (sq-ft) = 1742 sf
Provided Bioretention Surface Area (sq-ft) = 2614 sf

GROVE CITY MOFC

WATER QUALITY VOLUME CALCULATIONS

Basin 01

ODNR REQUIRED BIORETENTION SURFACE AREA

𝑊𝑄 =
𝑅 × 𝑃 × 𝐴 
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 version 3.2 2020-07-07

 Project Summary

Project Name: Grove City MOFC
Subwatershed ID/Label: 

Submitted by: 
Date: 

Subwatershed Drainage Area, A total = 1.43 acres = 62,291 ft2
CHECK

Subwatershed Impervious Area, A imp = 0.80 acres = 34,848 ft2

Imperviousness fraction, i = 0.56 56 %
Water Quality Volume, WQv = 2,586 ft3

 Step 1 - Soil Suitability

Soil Series HSG C
Subgrade Soil Texture 

Water Table Depth ft
Underlying Soil Hydraulic Conductivity, K fs = in/hr

 Step 2 - Filter Bed Area/Dimensions

Minimum Filter Bed Area = 1,742 ft2

Filter Bed Area, Afilter = 2,614 ft2

Afilter/Aimp (x 100) = 7.50 % >5% OKAY

Representative Filter Bed Width, W filter 39.0 ft

Representative Filter Bed Length, L filter 67.0 ft
Approximate Length to Width Ratio (L:W) 1.7 ft/ft

 Step 3 -  Bowl Storage and Overflow Height Incremental Cumulative

Elevation Area (ft2) Volume (ft3) Volume (ft3)

Elevation of Filter Bed = 852.50 2,614
853.50 7,841 4,994 4,994
854.50 9,583 8,697 13,692
855.50 11,326 10,442 24,134
856.00 12,632 5,987 30,120

-3,604,331 -3,574,210

Elevation of Top of WQv = 853.15
Elevation of Overflow = 853.5 OKAY

Surface Basin Overflow Height = 12 in OKAY
Surface Storage Volume Provided, V bowl 4,994 ft3

Volume Provided Relative to WQv, Vbowl/WQv 1.93 = 193.1% OKAY

Bioretention WQv Compliance Tool



 Step 4 - Layer Depths
Bottom Top

Elevation Elevation
of Layer of Layer

Depth of Aggregate Drainage Layer, d drainage = 1.00 ft 848.50 849.50 OKAY

Depth of Pea Gravel Choker Course, d pea gravel = 0.25 ft 849.50 849.75

Depth of Sand Filter Layer, d sand = 0.25 ft 849.75 850.00

Depth of Planting Soil Layer, d soil = 2.50 ft 850.00 852.50 OKAY
Total Profile Depth = 4.00 ft 848.50

 Step 5 - Drain Outlet Invert & IWS Depth

Recommended Drain Outlet Invert Elevation = 849.25

Drain Outlet Invert Elevation = 849.50 OKAY
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Summary for Pond 12P: Bioretention Basin 01 WQ @ 853.22'

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.03 cfs @ 0.00 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.03 cfs @ 0.00 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Starting Elev= 853.22'   Surf.Area= 0.10 ac   Storage= 0.059 af
Peak Elev= 853.22' @ 0.00 hrs   Surf.Area= 0.10 ac   Storage= 0.059 af

Plug-Flow detention time= (not calculated: no plugs found)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 852.50' 0.537 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

852.50 0.06 0.000 0.000
853.00 0.09 0.037 0.037
854.00 0.14 0.115 0.152
855.00 0.19 0.165 0.317
856.00 0.25 0.220 0.537

Device Routing     Invert Outlet Devices
#1 Primary 849.35' 12.00"  Round RCP_Round  12"   

L= 30.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 849.35' / 849.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 849.35' 0.75" Vert. WQ Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 2 852.50' Bioretention Media Infiltration Rating Curve   

Elev.  (feet)  852.50  852.55  852.60  852.75  853.00  853.25  854.50  
855.50  856.50   
Disch. (cfs)  0.000  0.069  0.070  0.075  0.084  0.092  0.101  0.168  
0.201   

#4 Device 1 853.50' 1.50" Vert. 2nd Stage Orifice    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 854.60' 2.00" x 24.00" Horiz. Grate X 8.00   
 C= 0.600 in 27.50" x 27.50" Grate (51% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.03 cfs @ 0.00 hrs  HW=853.22'   (Free Discharge)
1=RCP_Round  12"  (Passes 0.03 cfs of 6.94 cfs potential flow)

2=WQ Orifice  (Orifice Controls 0.03 cfs @ 9.43 fps)
3=Bioretention Media Infiltration Rating Curve  (Passes 0.03 cfs of 0.09 cfs potential flow)

4=2nd Stage Orifice  ( Controls 0.00 cfs)
5=Grate  ( Controls 0.00 cfs)
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Pond 12P: Bioretention Basin 01 WQ @ 853.22'
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Hydrograph for Pond 12P: Bioretention Basin 01 WQ @ 853.22'

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.059 853.22 0.03
2.00 0.00 0.054 853.17 0.03
4.00 0.00 0.049 853.12 0.03
6.00 0.00 0.044 853.07 0.03
8.00 0.00 0.040 853.02 0.03

10.00 0.00 0.035 852.97 0.03
12.00 0.00 0.030 852.92 0.03
14.00 0.00 0.026 852.86 0.03
16.00 0.00 0.021 852.81 0.03
18.00 0.00 0.017 852.75 0.03
20.00 0.00 0.012 852.69 0.03
22.00 0.00 0.008 852.62 0.03
24.00 0.00 0.004 852.56 0.03
26.00 0.00 0.001 852.51 0.01
28.00 0.00 0.000 852.50 0.00
30.00 0.00 0.000 852.50 0.00
32.00 0.00 0.000 852.50 0.00
34.00 0.00 0.000 852.50 0.00
36.00 0.00 0.000 852.50 0.00
38.00 0.00 0.000 852.50 0.00
40.00 0.00 0.000 852.50 0.00
42.00 0.00 0.000 852.50 0.00
44.00 0.00 0.000 852.50 0.00
46.00 0.00 0.000 852.50 0.00
48.00 0.00 0.000 852.50 0.00
50.00 0.00 0.000 852.50 0.00
52.00 0.00 0.000 852.50 0.00
54.00 0.00 0.000 852.50 0.00
56.00 0.00 0.000 852.50 0.00
58.00 0.00 0.000 852.50 0.00
60.00 0.00 0.000 852.50 0.00
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Summary for Pond 12P: Bioretention Basin 01 WQ @ 853.22'

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.03 cfs @ 0.00 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.03 cfs @ 0.00 hrs,  Volume= 0.059 af

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Starting Elev= 853.22'   Surf.Area= 0.10 ac   Storage= 0.059 af
Peak Elev= 853.22' @ 0.00 hrs   Surf.Area= 0.10 ac   Storage= 0.059 af

Plug-Flow detention time= (not calculated: no plugs found)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 852.50' 0.537 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

852.50 0.06 0.000 0.000
853.00 0.09 0.037 0.037
854.00 0.14 0.115 0.152
855.00 0.19 0.165 0.317
856.00 0.25 0.220 0.537

Device Routing     Invert Outlet Devices
#1 Primary 849.35' 12.00"  Round RCP_Round  12"   

L= 30.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 849.35' / 849.20'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

#2 Device 1 849.35' 0.75" Vert. WQ Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 2 852.50' Bioretention Media Infiltration Rating Curve   

Elev.  (feet)  852.50  852.55  852.60  852.75  853.00  853.25  854.50  
855.50  856.50   
Disch. (cfs)  0.000  0.069  0.070  0.075  0.084  0.092  0.101  0.168  
0.201   

#4 Device 1 853.50' 1.50" Vert. 2nd Stage Orifice    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 854.60' 2.00" x 24.00" Horiz. Grate X 8.00   
 C= 0.600 in 27.50" x 27.50" Grate (51% open area)   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.03 cfs @ 0.00 hrs  HW=853.22'   (Free Discharge)
1=RCP_Round  12"  (Passes 0.03 cfs of 6.94 cfs potential flow)

2=WQ Orifice  (Orifice Controls 0.03 cfs @ 9.43 fps)
3=Bioretention Media Infiltration Rating Curve  (Passes 0.03 cfs of 0.09 cfs potential flow)

4=2nd Stage Orifice  ( Controls 0.00 cfs)
5=Grate  ( Controls 0.00 cfs)
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Pond 12P: Bioretention Basin 01 WQ @ 853.22'
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Hydrograph for Pond 12P: Bioretention Basin 01 WQ @ 853.22'

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.059 853.22 0.03
2.00 0.00 0.054 853.17 0.03
4.00 0.00 0.049 853.12 0.03
6.00 0.00 0.044 853.07 0.03
8.00 0.00 0.040 853.02 0.03

10.00 0.00 0.035 852.97 0.03
12.00 0.00 0.030 852.92 0.03
14.00 0.00 0.026 852.86 0.03
16.00 0.00 0.021 852.81 0.03
18.00 0.00 0.017 852.75 0.03
20.00 0.00 0.012 852.69 0.03
22.00 0.00 0.008 852.62 0.03
24.00 0.00 0.004 852.56 0.03
26.00 0.00 0.001 852.51 0.01
28.00 0.00 0.000 852.50 0.00
30.00 0.00 0.000 852.50 0.00
32.00 0.00 0.000 852.50 0.00
34.00 0.00 0.000 852.50 0.00
36.00 0.00 0.000 852.50 0.00
38.00 0.00 0.000 852.50 0.00
40.00 0.00 0.000 852.50 0.00
42.00 0.00 0.000 852.50 0.00
44.00 0.00 0.000 852.50 0.00
46.00 0.00 0.000 852.50 0.00
48.00 0.00 0.000 852.50 0.00
50.00 0.00 0.000 852.50 0.00
52.00 0.00 0.000 852.50 0.00
54.00 0.00 0.000 852.50 0.00
56.00 0.00 0.000 852.50 0.00
58.00 0.00 0.000 852.50 0.00
60.00 0.00 0.000 852.50 0.00



 
 
 
 

 

 
 
 
 

APPENDIX B: 
 

HydroCAD Output 
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APPENDIX C: 
 

Exhibits 
 

 
 






